Power modulators for high energy physics accelerators and similar systems are required to generate a series of high quality voltage pulses to power an Radio Frequency (RF) tube. Each pulse lasts several milliseconds in time, and needs to be perfectly regulated in magnitude. A stringent pulse dynamics (that with a fast rise time but no overshoot) is also demanded to ensure high conversion efficiency. The current generation of those modulators [1] is based on line frequency technology, which requires bulky passive components and bouncer circuits to meet the strict pulse requirements and a crowbar circuit for the purpose of load protection from large energy storage. In the past decade, to meet the increased demand of developing compact modulators with high efficiency and high power density, resonant power converters techniques have been considered widely in an effort to revolutionize the conventional approach.
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Based on a series resonant parallel loaded (SRPL) approach, two classical converter modulator topologies have been proposed for pulsed power applications, which are the Y-point connected part resonant converter modulator [2] and the three-phase fully resonant converter modulator [3] . This paper considers a comparative analysis of the two modulator topologies. It further improves the optimization algorithm and verifies the optimized system feasibility with experimental validation. Two reduced scale prototypes are being built to verify the results derived analytically and from the optimization process. Furthermore, advanced control strategies such as repetitive control will be employed for voltage pulse regulation, resulting in a fast rise time, reduced overshoot and constant amplitude. The soft-switching of the semiconductor devices is ensured at full power by a combined frequency and phase shift modulation-maximizing the efficiency at this operating point. A detailed comparison of the two converter modulators will also be presented, which can be used to guide topology selection and practical implementations.
